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ABSTRACT 

PURPOSE: To control spatial distribution of energy level density by a 
method wherein an energy level is formed in the band gap of a semiconductor 
and defects, which are created and eliminated by treatment such as heat 
treatment, are created and then reduced to the necessary concentration by 
local treatment. 

CONSTITUTION: Oxygen donor defects of the necessary concentration are 

introduced intentionally into silicon by low temperature heat transment. 

Then the distribution of the oxygen defect concentration is locally heated 

by local high temperature heat treatment. A p-type silicon substrate 1 is 

employed and subjected to heat treatment process 2 in an argon atmosphere 

at 450 deg.C to create oxygen donor defects and converted into an n-type 

silicon substrate 3. In laser irradiation process 4, the surface of the 

substrate 3 is scanned by a YAG laser beam 4 for local heat treatment to 

eliminate the oxygen donor defects locally. Finally, the variation of the 

carrier concentration of the substrate along the direction perpendicular to 

the scanning direction is measured by a spread resistance measurement 6. As 

the oxygen donors are reduced in the region 5 irradiated by the laser and 

the region 5 is converted into p-type, a p-n junction is formed between the 

irradiated region and the non-irradiated region. 
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